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npHBO^TCH nepBtie AaHHBie no H3yHeHHio TeTpaTiipiiAneB po/ja Mesocestoides Vail- 
lant, 1863 (Cestoda, Cyclophyllidea, Mesocestoididae) ot KpacHoii nojieBKH Myodes ruti- 
lus (Pallas) H3 Mara^aHCKon o6ji. MeTo^aMH MOJieKyjnipHOH reHeTHKH. nojiyneHBi nojiHaji 
HyKJieoTH^Ha^ nocireAOBaTejiBHOCTB MiiToxoHApiiajiBHoro rena cytb n nacTnnna^ nocjie- 
^OBaTejiBHOCTB reHa 12S pPHK Mesocestoides ot ecTecTBeHHO HHBa3iipoBaHHoro X03^n- 
Ha. OparMeHT HyKJieoTiiAHon nocjieAOBarejiBHOCTH 12S pPHK nccne^yeMBix TeTpaTupn- 
AneB n^eHTHHeH tbrobbim H3 GenBank, onpe^ejieHHBiM KaK M lineatus (Goeze, 1782) ot 
xhiuhbix MJieKonnTaiomHX MoHronnn. rannoranBi 12SpPHK oSpaanoB Mesocestoides H3 
Mara^aHCKon o6ji. h MoHrojimi, a Tax^ce 3H^eMHHHoro BH^a H3 HcnaHAHH M< canislago- 
podis (Krabbe, 1865) Haxo/nrrcfl b oahom KJiacTepe. 

Kjnoneeue cjioea\ Mesocestoides , TeTpaTHpiiAiin, KpacHa# noneBKa, Myodes rutilus , 
MHTOxoH^pnajiBHa^ fl,HK (mt/JHK), 12S pffHK , cytb. 


HcTOpHJi H3yneHHii Me30u,ecT0HAaT nOApo6HO ocBemeHa b MOHorpa^me- 
ckoh pa6oxe OTeuecTBeHHbix aBTopoB (HepiKOBa, Kocymco, 1978), KOToptie npeA- 
JIO)KHJIH OCHOBHbie KpHTepHH BHAOBOH HACHTH(|)HKaLi;HH H Bbl^eJIHJIH HOBblH 

thiioboh bh^ O^HaKO «M. lineatus KaK „HeoTHn” po^a Mesocestoides» (HepT- 
KOBa, KocynKO, 1978, c. 163) noum He nojiyunji npH3HaHHa b 6ojiee no3AHHX 
paSoTax, r^e b KauecTBe THnoBoro BHAa npH3HaBajica M ambiguus Vaillant, 
1863, jih6o npe^JiarajiHCb Apyrne BapnaHTbi (Loose-Frank, 1980; Raush, 1994; 
Tenora, 2004). HecMOTpa Ha MHorouHCJieHHbie jiHTepaTypHbie AaHHbie, ceM. 
Mesocestoididae Perrier, 1897 h po a Mesocestoides 0 CTaiOTC>i He ao KOHija 
H3yueHHbIMH KaK B OTHOHieHHH 5KH3HeHHOTO IJHKJia npeACTaBHTeJieH 3THX TaK- 
COHOB, TaK H B OTHOHieHHH HX (JlHJIOreHeTHHeCKHX CB5I3eH (HepTKOBa, Kocyn¬ 
KO, 1978; Brooks et al., 1991; Mariaux, 1998; Crosbie et al., 2000; Padgett 
et al., 2005; Skimisson et al., 2016). CwraeTca, hto Haxo)KfleHHe ceMeficTBa b 
npeAenax OTpjiAa Cyclophyllidea oSycjiOBJiHBaeT ero napacjiHJiHK), nooTOMy 
npeA-JiaraeTca paccMaTpHBaTb Me30H,ecTOH^eH b KauecTBe OTAenbHoro otpaa^ 
(Mariaux, 1998) jih6o ocTaBHTb hx b cocTaBe Cyclophyllidea a o OKOHuaTeJib- 
hoh oueHKH CTaTyca (Mariaux et al., 2017). 
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MerauecTOziHaH ciaznm iipeaciaBHiejicn poaa Mesocestoides (TeTpaTHpH- 
Ahh) HMeeT xapaKTepHbiii o6jihk, o^HaKO JimneHa Heranx Mop^oJiorHnecKHx 
npH3HaKOB, Ha KOToptie o6bihho onnpaeTCfl anarHOCTHKa (b hbcthocth, oTcyr- 
CTByeT xo6otok), hto 3aTpyAHfleT ee BHflOByio HflemrnjiHKaiiHK) (Ko3jiob, 
1978; oxynaeB, TyraeB, 2004; Kohhcb h a p., 2011; Zalesny, Hildebrand, 2012; 
Tokiwa et al., 2014). no toh tkq npHHHHe CHCTeMaranecKH 3HanHMbie npH3Ha- 
KH JieHTOHHOH CTa^HH 6a3HpyiOTCfl Ha TOnOrpa(|>HH H MOp(|)OJIOrHH nOJIOBOH 
CHCTeMbi (HepTKOBa, KocynKo, 1978; Gubany, Eszterbauer, 1998; KoraeB h 
Ap., 2011; Hrckova et al., 2011; Cho et al., 2013). 

TeTparapHAHH po j\di Mesocestoides odjia^aiOT cnocodHOCTbio k SecnonoMy 
pa3MHO)KeHHK), KOTopoe HabmoflaeTCfl KaK b jiabopaTopHbix ycjiOBHux (Specht, 
Voge, 1965; Conn, Etges, 1983; Conn, 1990), TaK h y AOManiHHx ^khbothbix 
(Crosbie et al., 2000; Aypak et al., 2012), a TaioKe b npnpoAe (Ubelaker et al., 

2014) . He HCKjnoneHO, hto cnoco6Hbie h Hecnoco6Hbie k 6ecnojiOMy pa3MHO- 
yKemno TeTpaTHpH^HH Moryr pa3JiHHaTbcn Ha MOJieKyjuipHO-reHeTHHecKOM 
ypoBHe (Nickisch-Rosenegk et al., 1999), o^HaKO oto npeanoJio^ceHHe Hy^c^a- 
eTCM b npoBepKe. 

TeTparapHAHH Mi lineatus noBceMecTHO BCTpenaiOTCfl y rpbi3yHOB Ha Tep- 
pHTOpHH ilicyTHH (Fy6aHOB, 1964; Ty6aHOB, Oe^opoB, 1970; OAHOKypqeB, 

2015) , B3pocjibie i^ecTOAM napa3HTHpyiOT y xmijHbix MJieKomrraioiii,Hx. Ha 
TeppHTOpHH Mara^aHCKoii o6ji. OTMeneHM kirbyi Chandler, 1944, xapaicrep- 
Hbiii rjw necn,OB h jihchu,, a TaioKe Mesocestoides sp. (/Jomhhh, OSymeHKOB, 
1983; /Jomhhh, 1985). no MHeHHio Ko3JiOBa (1978), bh a Mi lineatus HBjnieTCfl 
c6opHbiM, nocKOJibKy HMeiomHecu onncaHKH napa3HTOB pe3KO OTJiHnaiOTCfl. 
AbTOP oSB^CH^eT 3TO oSCTOHTeJIbCTBO B TOM HHCJie TpyZJHOCTflMH flHaTHOCTHKH 
MeTan;ecTOAHOH ctb^hh, KOTopyio jih6o ycjiOBHO othochjih k M lineatus — 
HanSojiee oSbiHHOMy h niHpOKO pacnpocTpaHeHHOMy BH/jy, jih6o /jHarHOCTH- 
poBajiH KaK Mesocestoides sp. (Ko3Jtob, 1978). Cxo^Hoe MHeime BbicKa3biBaeT- 
Cfl OTHOCHTenbHO TeTpaTHpH^HeB ot 6ypo3y6oK Mara^aHCKoii o6ji., KOTopbie 
MorjiH, no MHeHHio aBTopoB, npHHaAJie^caTb BH^aM M kirbyi , jih6o Mi perlatus 
(Goeze, 1782) (/JoKynaeB, TyraeB, 2004). Bepoirrao, Ha TeppHTOpHH ^ajibHero 
BocTOKa Pocchh y xmijHbix MJieKomrraiomHx pacnpocTpaHeHO HecKOJibKO 
npeACTaBHTeJieii ^aHHoro ceMehcTBa (KomieB h ^p., 2011), OAHaKo neTKoro 
npeACTaBJierara o bhaobom cocTaBe poAa Mesocestoides Ha TeppnxopHH Mara- 
AaHCKOH o6ji. He cymecTByeT. 

HcnoJib30BaHHe MOJieKyjmpHo-reHeTHHecKHx mctoaob aano npeACTaBJieroie 
o CTpyKType MHTOxoHApHajibHoro h HAepiioro reHOMOB npe^CTaBHTejieir poAa 
Mesocestoides , a TaioKe no3BOJiHJio HaMeraTb piiA (|)HJioreHeTHHecKHx CBfl3eii 
KaK b npe^ejiax po^a, TaK h b npe^ejiax OTp^a Cyclophyllidea (Nickisch-Ro¬ 
senegk et al., 1999; Crosbie et al., 2000; Padgett et al., 2005; Hrckova et al., 
2011; Skimisson et al., 2016). TaK, c noMonjbio MOJieKyjinpHo-reHeTHHecKHX 
mctoaob ycTaHOBJieHO, hto ceBepoaMepmcaHCKHe Mesocestoides o6pa3yiOT 
3 RJia^ti (A, B h C), KOTopbie, no MHeHHio aBTopoB, hbjhhotch oTAeJibHbiMH bh- 
AaMH, npHneM KJia^a B othochtch k BHAy M vogae (Voge, 1955) (Padgett 
et al., 2005). Ho Hcnojib30BaHHe mctoaob MOJieKyjinpHOH reHeTHKH oSjicthh- 
jio npoi^e^ypy bhaoboh HAeHTH^HKaijHH Mesocestoides jihihb b OT^ejibHbix 
CJiynanx (Literak et al., 2006), nocKOJibKy KOJinnecTBO BajiHAHbix bhaob, j\jik 
KOTopbix HMeeTcn cpaBHHTeJibHbiii MaTepnaji b GenBank, HeBeJiHKo. B nacT- 
HOCTH, BbICKa3bIBaeTCH MHeHHe, HTO B HaCTOflLAHH MOMeHT HMeeTCfl TOJIbKO 
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4 BH^a Mesocestoides (M corti, M. lineatus , M litteratus (Batsch, 1786) h 
M. canislagopodis ), KOToptie noATBep)KA6Hbi h MopcjionorHnecKHMH, h MOJie- 
KyjijipHo-reHeTHHecKHMH abhhbimh (Skimisson et al., 2016). Bha \M. leptothy- 
lacus Loos-Frank, 1980 noATBep)KAaeTCfl oahhmh aBTopaMH (Nickisch-Rose- 
negk et al., 1999), ho, no ApyrHM AaHHbiM, OKa3biBaeTCn b rpaHHijax M. litte¬ 
ratus (Hrckova et al., 2011). HaH6ojiee pacnpocTpaHeHHbie b EBpone bhabi 
po^a Mesocestoides (M litteratus h M. lineatus ) OKaibiBaKrroi yAajieHHbiMH 
Apyr ot Apyra, h rpynnbi M. litteratus HaxoAirrcn b npeAenax KJiaAbi C (Padgett 
et al., 2005) ceBepoaMepmcaHCKHx h30jihtob Mesocestoides (Hrckova et al., 
2011 ). 

IJejibio Hameii pa6o™ CTano onpeAenemie HyKJie othahbix nocJieAOBaTenb- 
HOCTeii MHTOxoHApHajibHbix reHOB, Hcnojib3yeMbix o6bihho a™ nonyjnmH- 
OHHbix h (J>HJioreHeTHHecKHx HCCJieAOBaHHH (cytb h 12SpPHK ), TeTparapHAH- 
eB ot KpacHoii nojieBKH Myodes rutilus (Pallas, 1779) H3 MaraAaHCKOH o6ji., 
a TaioKe npeABapHTejibHbiH aHajiH3 B3aHMOOTHOineHHH rannoTHnoB MecTHbix 
npeACTaBHTejieii Mesocestoides c y)Ke HMdomHMHCJi b GenBank AaHHbiMH. 


MATEPHAJI H METOflHKA 

TeTparapHAHH HeH3BecTHOro BHAa Sbijih nojiyneHbi npH BCKpbiTHH Kpac- 
hoh nojieBKH (JVfe NED 292/2017), otjiobjichhoh Ha 3a6pomeHHbix nojiax b6jih- 
3H noc. Kyny (Tchbkhhckhh p-H MaraAaHCKOH o6ji.). MeTaijecTOABi cbo6oaho 
pacnoJiarajiHCb b SpioniHOH nonocTH noneBKH, co6npa5icb rpynnaMH Ha no- 
BepxHocTH opraHOB h b neTjrax KHineHHHKa. B oTAeJibHbix cjiynanx ohh yAep- 
)KHBaJlHCb nOCpeACTBOM TOHKOH np03paHHOH nJieHKH (nO-BHAHMOMy, Kancy- 
Jlbl). EoJIbHIHHCTBO H3BJieneHHbIX TeTpaTHpHAHCB HMeJIO BTHHyTblH CKOJieKC H 
coKpamemryio MycKyjiaTypy (pnc. 1), OAnaKO SyAynn nOMemeHHbiMH b (|>h- 
3HOJTOrHHeCKHH paCTBOp A™ TenJIOKpOBHblX, aKTHBHO MeHflJIH cboh onepTa- 
hhh. nocne cyTOHHoro npeSbiBamni b pacTBope MeTaijecTOABi npoaBjnuiH bbi- 
pa^ceHHyio ABHraTeJibHyio aKTHBHOCTb, hx (J)opMa Memuiacb ao jihctobhahoh, 
CKOJieKC c npHCOCKaMH BbiBopanHBajic^ h xoporno npocMaTpHBajicn (pnc. 2). 
Mbi He o6Hapy)KHJiH KaKHx-jiH6o npH3HaKOB nonKOBaHira y HCCJieAOBaHHbix 
MeTau,ecTOA, OAHaKo cpeAH hhx 6buio OTMeneHO 3HanHTejibHoe kojihhcctbo 

MeJIKHX 3K3eMnJIflpOB. 

B3HTBIX a™ aHaJIH3a TOJIbKO HTO H3BJieHeHHbIX )KHBbIX TeTpaTHpHAHeB 
cxoAHoro pa3Mepa OTMbiBajiH HecKOJibKo pa3 b (J)H3HOJiorHHecKOM pacTBope, 
nepeHocHJin b 96°-hbih aTaHOJi h noMemajm b xojioahjibhhk. Bee npoueAypti, 
OTHOCumnec^ k MOJieKyjinpHO-reHeTHHecKOMy aHajiH3y, npOBOAHJiHCb b JIa6o- 
paTOpHH nonyjHHj,HOHHOH reHeraKH h JIaSopaTopHH reHeTHKH HEnC /JBO 
PAH. 

BbiAeJieHHe h onncTKy TOTajibHoir fftlK TeTpaTHpHAHeB npoBOAHJiH no mo- 
AH^HAnpoBaHHOMy MeTOAy (Fleming, Cook, 2002). AMnjiH(|)HKaAHfl nojiHoii 
HyKJieoTHAHoii nocjieAOBaTejibHOCTH reHa cytb, 1082 napbi HyKJieoTHAOB (nH) 
(793-1884 nH noJiHoro MHTOxoHApnajibHoro reHOMa), BeJiacb c HcnoJib30BaHH- 
eM cocTaBJieHHbix b jiaSopaTopHH npaiiMepoB LMescytb728 ggt tat gtt aat taa 
act gac aaa ttg tgg h RMescytl941 gac aaa aaa aaa eta aat aat aca aca caa a. 
Ycjiobhh nojiHMepa3HOH ijenHOH peaKu,HH cooTBeTCTByiOT npOTOKOJiy Little- 
wood D. T. J. c coaBTOpaMH am 1662 nH mt/JHK (Littlewood et al., 2008): Ae- 
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PhC. 1 . )KHBMe TeTpaTHpH^HH no^ nOKpOBHBIM CTeKJIOM. 
MacniTa6Haa JiHHeHKa — 1 mm. 

Fig. 1. Living tetratyridia under the cover glass. 


HaTypHpyiomaii CTa^M 95 °C — 5 mhh; 3aTeM 40 ijhkjiob: 95 °C — 30 c, 
55 °C — 30 c, 72 °C — 2 mhh; 3aKjnoHHTejibHaji CTa^HJi 72 °C — 7 mhh. 

AMnjiH^HKaipui HyKJieoTHAHoii nocjieAOBaTejibHOCTH (^parMenra reHa 12S 
pPHK (206 nH, jiOKajiH3an,mi 420-608 nH ot Hanajia reHa, hjih 9955-10143 nH 
nojiHoro MHToxoH^pHajibHoro reHOMa) npoBOAHJiacb c npHMeHeHHeM cocTaB- 
jieHHbix b jiaSopaTopHH npaiiMepoB LMesl2s9915 ggg gaa ggt gtg ttg taa agg 
atg h RMesl2sl0155 gtg acg ggc ggt gtg tac cca age taa ac. YcJiOBmi nojiH- 
Mepa3HOH u,enHOH peaKiptH cooTBeTCTBOBajin Hrckova G.: AenaTypHpyiomafl 
CTa^HM 94 °C — 5 mhh; 3aTeM 40 ijhkjiob: 94 °C — 30 c, 52 °C — 30 c, 
72 °C — 1 mhh; 3aKjnowrejibHafl CTaAmi 72 °C — 5 mhh (Hrckova et al., 
2011). rannoTHnaM reHa cytb h (^paraenry reHa 12S pPHK HCCJieAOBaHHoro 
o6pa3ii;a Mesocestoides sp. npHCBoeHbi a66peBHaTypbi Mescytb h Mesl2S co- 
OTBeTCTBeHHO. 

nonbiTKH aMnjiH^HKai^HH HyKJieoTHAHOH nocjieAOBaTejibHOCTH c^parMenra 
MHTOxoH^pHajibHoro reHa COl c Hcnojib30BaHHeM pa3Hbix TeMnepaTypHbix h 
BpeMeHHbix napaMeTpoB He yBeHnajincb ycnexoM, icaic h y HeKOTopbix Apyrnx 
aBTOpOB (Moszczynska et al., 2009), hto rOBOpHT o hcoOxoahmocth AajibHeii- 
mero noASopa ycjiOBHH nojiHMepa3Hoit u,enHOH peaKH,HH. 

AMnjiH(J)HH;HpoBaHHbie ynacTKH mt,H,HK onmitajiH h noAroTaBJiHBajin k cex- 
BeHHpoBaHHio no CTaHAapTHofi MeTOAHKe c npHMeHeHHeM Ha6opa peareH- 
tob DiatomTM DNA Clean-Up «JIa6opaTopHJi H3oreH». CTpoeHHe Hyioieo- 
thahbix nocjieAOBaTejibHOCTeH reHa cytb h 4)paraeHTa reHa 12SpPHK mt/JHK 
onpeAejifljiHCb no CTaHAapTHOit MeTOAHKe c npHMeHeHHeM Ha6opOB a™ h,hk- 
jinnecKoro ceKBeHHpoBaHHfl K Big Dye Terminator (Applied Biosystems, 
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Phc. 2. 5KHBtie TeTpaTHpn^HH nepe3 cyTKH b (j)H3pacTBope. 

MacniTa6Haa JiHHeHKa — 2 mm. 

Fig. 2. Living tetratiridia after one day in a physiologic solution. 

v. 3.1) h reHeraHecKoro aHajiH3aTopa ABI Prism 3130 (Applied Biosystems, 
CIIIA). 

TeHti cytb h 12S pPHK KapTHpoBajiH oTHocHTeJibHo iiojihoh HyKJieoTHA- 
hoh nocjieAOBaTejibHOCTH mt^HK Mesocestoides corti GenBank N° APO17667 
(Kikuchi et ak, unpublished). riocTpoemie /jeimporpaMMLi, oTpa^aiomeii 4 >h- 
jioreHeTHuecKHe OTHomerora Me^c^y HyKJieoTHAHbiMH nocneAOBaTenbHOcraMH 
reHa 12S pPHK cpaBHHBaeMbix npeACTaBHTejieit pa3JiHHHbix bhaob po^a, Me¬ 
socestoides , ocymecTBjnuiocb MeTOAOM SjiH^caitmero CBfl3biBaHmi (Neighbor- 
Joining) Ha ocHOBaHHH moacjih MaKCHMajibHoro npaBAonoAoSmi (Maximum 
Composite Likelihood). B KauecTBe BHemHeft rpymibi HcnoJib30Bajiacb nocne- 
^OBaTeJibHocTb HyKJieoTH^oB ^parMeHTa reHa 12SpPHK Hymenolepis micros¬ 
toma GenBank N° AB031360 (Nakao, 1999). 

AHajiH3 reHeraHecKHx flamibix npoBOAHJica c noMombio naKeTa nporpaMM 
MEGA 6.0.2.74 (Tamura et al., 2013). 


PE3YJIbTATbI H ObCY^EHHE 

Mop4)OJIOraueCKHe npH3HaKH HACHTH^HKaiUIH, KOTOpbie HCn0JIb30BaJlHCb 
AO nojrajieHHfl MOJieKyrapHo-reHeTHuecKHx mctoaob (4>opMa 6ypcbi ifHppyca, 
(})opMa h A™Ha iptppyca, KOJinuecTBO ceMeHHHKOB h nonoKerote ahhhhkob, a 
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Taioice MOp^OJiorra napyrepHHHOro opraHa), He yTpaTHJin CBoefi aKTyajiBHO- 
cth h a o chx nop npHMeroiiOTai npn onpeAeJieHHH bhaob poAa Mesocestoides 
(KoHfleB h AP-, 2011; Hrckova et al., 2011; Cho et al., 2013; Skimisson et al., 
2016). O^HaKO b tom cjiynae, Kor^a b HajiHHHH hmciotch jihhib TeTpaTHpHAHH, 
bo3mo)khoctb bhaoboh H^eHTH(J)HKaij,HH, hjih no KpaHHeii Mepe onpeAejieHini 
CTeneHH 6jIH30CTH K TOMy HJIH HHOMy BHAy, B03M0)KHBI JIHIHb C ynaCTHeM Me- 
TOAOB MOJieKyjmpHOH reHeTHKH. 

HaMH onpeAeJieHa h AonoHHpOBaHa b GenBank (JNTs MG845686) nojiHaa 
HyKJieoTH^Han nocjieAOBaTejibHOCTb reHa cytb nccjie^yeMbix TeTpaTHpHAHeB 
ot KpacHoii nojieBKH. IlocKOJibKy e^HHCTBeHHbiM bhaom poAa Mesocestoides , 
AJin KOToporo yyKQ H3BecTHa HyKJieoTHAHan nocjieAOBaTejibHOCTb reHa cytb , xb- 
jmeTca MO^ejibHbiii bha Mi corti. mbi cpaBHHJin HaniH AaHHbie h AaHHBie H3 
GenBank (JSfe APO17667, Kikuchi et al., unpublished) a™ onemcH CTeneHH pa3- 
jihhhh Me^CAy hhmh. HyKJieoTHAHaa nocjieAOBaTejibHOCTb cytb Hamero o6pa3- 
na (MG845686) h npeACTaBJieHHoro b GenBank M corti (APO 17667) pa3Jin- 
uaioTCM Me>KAy co6oh 157 HyKJieoTHAHbiMH 3aMeHaMH, hto o>KHAaeMO cbhac- 
TejibCTByeT o npHHaAJiemiocTH hx k pa3HbiM BHAaM poAa Mesocestoides. 

HyKJieoTHAHbie nocjieAOBaTejibHOCTH MHTOxoHApHajiBHoro reHa 12S pPHK 
npeACTaBHTeJieii poAa Mesocestoides HCCJieAOBaHbi 3HauHTejibHO Jiynme, hto 
AaeT 6ojiee nrapoKHe bo3mo)khocth a™ cpaBHeHHfl. YuHTbiBaa oto o6ctoh- 
TejibCTBO, mbi onpeAejiHJiH nacTHHiiyio HyKJieoTHAHyio nocjieAOBaTejibHOCTb 
reHa 12SpPHK , BHeceHHyio b GenBank noA HOMepoM MG873046. 

/JjIH CpaBHeHHH HaiHHX AaHHBIX C HMeiOIAHMHCH B GenBailk CBeAOHHHMH o 
HyKJieoTHAHOM CTpoeHHH (JjparMeHTa reHa 12SpPHK y p^Aa bhaob poAa Meso¬ 
cestoides b naiceTe nporpaMM MEGA nposeACH KJiacTepHbiii aHajiH3 ranjiOTH- 
noB 12S pPHK. Pe3yjibTaTbi aHajiH3a npeACTaBJieHbi b bhac AOHAporpaMMbi 
(pHC. 3), nocTpoeHHOH no MeTOAy MaKCHMajibHOro npaBAOnOAoSmi (ML), rie- 
peneHb b3htbix a™ cpaBHemra ranjiOTHnoB npHBOAHTCn b Ta6jiHii,e. ElocKOJiBKy 
ACHAporpaMMa c ynacTneM Bcex aHajiH3HpyeMBix nocJieAOBaTeJiBHocTeft cjiojk- 
Ha a™ cpaBHeHHH, b pnc. 3 mbi HcnoJiB30BajiH tojibko no oahoh H3 HAeirmn- 
hbix HyKJieoTHAHBix nocjieAOBaTejiBHOCTeii (noMeneHbi b Ta6jiHije *), npeA- 
CTaBJieHHbix b GenBank noA pa3HBiMH HOMepaMH (cm. TaSjnmy). Bo H36e>Ka- 
HHe noBTopoB, Aajiee b TeKCTe 6yAyr ynoMHHaTBCH tojibko no OAHOMy HOMepy 
H3 HAeHTHHHBIX ranjiOTHnoB. 

Ha A^HAporpaMMe ranjiOTnnbi pacnpeAeJiniOTCn Ha 2 KJiaABi, KOTopbie mbi 
ycjiOBHO o6o3HauHJiH KaK KJiaAy 1 h KJiaAy 2. B nepBoii HaxoA^TCn ranjiOTHnbi 
itecTOA ot co6aK Canis lupus familiaris L. (DQ102761 — oahh H3 npeACTaBH- 
Tejieii), cocTaBJiniomHe nacTB ceBepoaMepmcaHCKoii KJiaABi C (Padgett et al., 
2005), a TaK^ce cySKJiaAa, o6pa30BaHHan AnyMn rpynnaMH ranjiOTHnoB: M li- 
neatus ot jihchijbi Vulpes vulpes L. (JF268555 (Hrckova et al., 2011)), h rpyn- 
nbi, KyAa bxoaht M litteratus ot jihchabi (JF268581 (Hrckova et al., 2011)) 
BMecTe c ranjiOTnnaMH ceBepoaMepuKaHCKoh KJiaABi A (DQ 102749 (Padgett 
et al., 2005)) h pa3JiHHHBiMH eBponeiicKHMH ranjiOTnnaMH Mesocestoides 
(JSfe L49450, L49451, EF567417, JN572111, KP941431) (Nickisch-Rosenegk 
et al., 1999; Wirtherle et al., 2007; Aypak et al., 2012; HauBler et al., 2016 coot- 

BeTCTBeHHO). 

KjiaAa 2, KyAa bxoaht h «m ar aA aHCKHH» ranjiOTHn MES12S, TaK^ce HeOA- 
HopoAna h pacnaAaeTCH Ha 2 cy6KJiaABi: ranjiOTHnbi ot octpobhoh jihchijbi 
Urocyon littoralis Baird (DQl04225 h ap ), npeACTaBJi^iomne co6oh BTopyio 
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Phc. 3. /JeH^porpaMMa (jmjioreHeTHHecKHX oTHomeHHH MevK^y rannoTHnaMH reHa 12S pPHKwvJ]y{K 
pa3nHHHBix bh^ob po,zja Mesocestoides . B y3Jiax BeTBeii npiiBerjeHbi peryjibTaTbi 6yrcTpen-aHajiH3a. 
1,2 — Kna/jbi Mesocestoides . MacinraGHtiH orpe30K cooTBeTCTByer reHeTHHecKOH /jHCTaHijHH Meac/iy 

rannoTHnaMH. 

Fig. 3. Dendrogram of phylogenetic relations between haplotypes of the gene of 12S rRNA of 
mtDNA of various species of the genus Mesocestoides. The results of bootstrap analysis are presen¬ 
ted at the nodes of the branches. 


'lacri. KJiaflbi C (Padgett et al., 2005), h cyf)KJia;ui- KOTopaa aejimca eiu,e Ha 
2 rpynnu. nepBaa H3 hhx coaepacHT l aruioi Hiibi M. corti (AB031363 (Nakao, 
1999) h AP017667 (Kikuchi et al., unpublished)), a raioice raroioranbi Meso¬ 
cestoides DQ 102751—DQ 102757 H3 ceBepoaMepHKaHCKoft KJia/jbi B (Padgett 
et al., 2005) ot pa3Hbix xohicb (cm. Ta6jiHu,y). 

IVropaa rpynna H3 cyoKJiaabi BKJiio'iaei ranjiOTHnbi rerpampiiaiieii ot 
K pacHoft nojieBKH H3 Mara^aHCKOH o6ji. (MES12S) h B3pocjibix uecTOfl ot 
XH igHbix MJieKonprraiomHX Mohtojihh (AB787554) (Narankhajid et al., unpub¬ 
lished), a TaiGKe HyKJieoTH^Hyro nocJieaoBaTeJibHOCTb OH^eMHHHoro ana Hc- 
ji a h j 1111 Biua M. canislagopodis ot ryHapsHofi KyponaTKH Lagopus mutus 
Montin (KT232151), naeHniMHyK) o6pa3uy, HafiaeHHOMy y necua Vulpes lago¬ 
pus (L.) (KT232152) (Skimisson et al., 2016). 

HyKJieoTHaHaa noeJieaoBaTeJibHOCTb reHa 12S pffHK Haiirax o6pa3U,OB noji- 
HOCTbio naeHiii'iHa iiocjieaoBarejibHoeraM toto ace reHa, iipiiHaajie>KamiiM 
M. lineatus ot jihchubi (AB787554), co6aKH (AB787553) h BOJiKa Canis lu¬ 
pus L. (AB787552) H3 Mohtojihh (Narankhajid et al., unpublished). 

Pa3JiHHHH Me>Kay HyKJieoniaHofi iiocjieaOBaiejibHOCTbK) 12S pPHK TeTpa- 
THpHaueB ot KpacHoft nojieBKH H3 MaraaaHCKofi o6ji. (MES12S), iiaeH iii'iHofi 
eft noejieaoBaTejibHOCTbio ot jihchum h3 Mohtojihh (AB787554 (Narankhajid 
et al., unpublished)) h rannoTHnoM leipampiiaiieB ot ryHapaHofi KyponaTKH 
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The list of nucleotide sequences of fragments of the 12S mitochondrial DNA gene of Mesocestoides spp., used for comparison 
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rannoTHH, B3 £TLIh jxjiz nocipoemifl jjeH^porpaMMbi (pnc. 3). 
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67846 

08326 

Mesocestoides lineatus AB787554 TGTGA 

Mesocestoides sp. MES12S MG873046 . 

Mesocestoides canislagopodis KT232151 CACAG 

Phc. 4. ranjiOTHnbi reHa 12SpPHK bh^ob po^a Mesocestoides . HyKaeoTH^Hbie 3aMeHbi npe^CTaB- 
aeHbi OTHOCHTeabHO nocjleAOBaTejibHOCTH Mesocestoides lineatus AB787554 (Narankhajid et al., 
unpublished). CaiiTbi 3aMeH noKa3aHbi ot Hauana reHa 12SpPHK. 

Fig. 4. Haplotypes of the 12S rRNA gene of species of the genus Mesocestoides. Nucleotide substitu¬ 
tions are presented relative to the sequence of Mesocestoides lineatus AB787554 (Narankhajid et al., 
unpublished). Substitution sites are shown from the start of the 12S rRNA gene. 

H3 HcjiaHAHH (KT232151(Skimisson et al., 2016)) coctoht b AByx TpaH3HijHHx 
b nepBOH (T460C h G478A) h BTopoH (G543A h A566G) no3HUHHx TpnnjieTa 
H OAHOH B TpeTBeH (T483C) n03HIJHH KO^OHa (pHC. 4). 

C ncnoJiB30BaHneM naxeTa nporpaMM MEGA noKa3aHo, hto rannoTHnBi 
M. corti (syn. M. vogae ), AP017667 (Kikuchi et al., unpublished) h AB848990 
(Kashiide et al., 2014), hachthhhbi MencAy co6oh, a ranjioTHn AB031363 
(Nakao, 1999) oraHHaeTCH ot hhx oahoh HyKJieoTHAHoii 3aMeHoii. TannoTHn 
APO17667 (Kikuchi et al., unpublished) bbiacjich H3 JiaboparopHOH jihhhh 
M. corti (Specht & Voge 1965), BapuaHT AB848990 (Kashiide et al., 2014) — 
H3 He nouicyiomHxcfl TeTparapHAHeB ot co6aK, rannoTHn AB031363 (Nakao, 
1999) — ot TeTpa™pHAneB HeyKaaaHHoro npoHcxo>KAeHH5i. Ho, yuHTBiBan 
He3HanHTejTbHyio pa3HHijy b CTpoeHHH AaHHoro ynacTKa reHa y Bcex Tpex ob- 
pa3poB, ohh, no-BH^HMOMy, othochtch k oAHOMy BHAy M. corti/vogae. EBpo- 
nencKHe rannoTHnw (oahh H3 hhx huxoahtch b nepBoii Kna^e pnc, 3), obo- 
3HaHeHHtie KaK M. corti/vogae , BBiAejieHHBie H3 TeTpaTHpHAHeB ot cobaK 
(JN572111(Aypak et al., 2012) h HM011122 (Yildiz, Tong, 2011)), BepoHTHo, 
othochtch k ApyroMy BHAy- Eonee Toro, npeAnoJiaraeTcn, hto 3th nocJieAHHe 
ranjioTHnBi BMecTe c KP941431 H3 TeTparapHAHeB ot co6aKH He othochtch hh 
k oAHOMy H3 Tpex caMBix H3BecTHBix bhaob — M. lineatus , M. litteratus , 
M corti/vogae (HauBler et al., 2016). 

d>HJiorpaMMBi, nocTpoeHHBie c ynacraeM ranjioranoB 12S pPHK mt^HK 
Mesocestoides pa3HBiMH aBTopaMH (Padgett et al., 2005; Hrckova et al., 2011; 
Skimisson et al., 2016; HacTonma h paboTa), A^MOHCTpHpyioT KaK cxoactbo, TaK 
h pa3 jihhhh. CpeAH eeBepoaMepHKaHCKHx ranjioranoB KJiaABi A h B bjinnce 
Apyr Apyry, TorAa KaK KJiaAa C pacnojiaraeTcn otacjibho ot hhx (Padgett et al., 
2005), Ta nee 3aKOHOMepHocTB npocMaTpHBaeTCH b paboTe cjieAyioiAHx aBTo- 
poB (Hrckova et al., 2011), h 3AecB KJiaAa C pa3AeJieHa Ha 2 rpynnBi b 3aBHCH- 
mocth ot xo3HHHa. B HaineH A^HAporpaMMe nacTH KJiaABi C (ranjioranBi pec- 
toa ot ocTpoBHofi jihchijbi, DQ102762 — DQ102765 h DQ104224 — DQ104225 
h cobaKH (DQ102758—DQ10261)) pa3omjiHCB ein,e AaJiBine h npHHaAJieacaT k 
pa3HBiM KJiaAaM (pnc. 3). HaAO otmcthtb, hto b KJiaAe C coAepncaTcn ranjioTH¬ 
nBi peCTOA OCTpOBHOH JIHCHUBI TOJIBKO C O-Ba CaH-HHKOJiaC, TOTAa KaK B KJia¬ 
Ae A OKaaajiHCB ranjioranBi pecTOA 3thx )khbothbix c Apyrnx octpobob y no- 
bepencBH KajiH(J)opHHH (Padgett et al., 2005). 

ranjioTHnBi 12S pPHK M. canislagopodis naxoAHTCM b oahoh KJiaAe c ran- 
jiOTHnaMH TeTpaTHpHAneB Mesocestoides sp. ot KpacHOH noJieBKH (MG845686 
(HacTOHiuan paboTa)) h pecTOA ot jihchijbi H3 Mohtojihh (AB787554 (Narank- 
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hajid et al., unpublished)), OAnaKo Ha (jMJioreHeTHuecKOM AepeBe, nocTpoeH- 
hom c yuacTHeM 12S pPHK h COl , M. canislagopodis donee 6jih30K k ran- 
jiOTHnaMM lineatus ot jihchubi h3 CjiOBaKHH (Hrckova et al., 2011; Skimisson 
et al., 2016). Beponrao, c nonBJieHHeM hobbix flaHHbix B3aHMOCBA3H HJieHOB 
poAa Mesocestoides CTaHyr 6ojiee achbimh. 

IlepBbie pe3yjibTaTbi H3yneHHn TeTpaTttpHAHeB ot KpacHoii nojieBKH H3 Ma- 
ra^aHCKOH o6ji. MOJieKyjinpHO-reHeTHHecKHMH MeTOAaMH ho3bojihjih bbdic- 
HHTb cneAyiomHe oScTonTenbCTBa. 

1. nonyueHHbie AaHHbie HeAOCTaTOHHBi a™ bhaoboh HAeHTH^HKau;™ TeT- 
parapH^HeB ot KpacHoii noneBKH. 

2. NJ-fleHAporpaMMa (pnc. 3) h cxeMa HyKJieoTHAHbix 3aMeH (pnc. 4) no- 
Ka3ajiH H^eHTHHHOCTb (JiparaeHTa HyKJieoTHAHoii nocjieAOBaTejibHOCTH reHa 
12S pPHK TeTpaTHpH^HeB ot KpacHoii noneBKH H3 Mara^aHCKOH o6ji. 
(MG845686) c o6pa3u;aMH ot jihchubi (AB787554), BOjnca (AB787552) h co6a- 
kh (AB787553) H3 Mohtojihh (cm. Ta6jiHu;y) (Narankhajid et al., unpublished), 
OAHaKO MOHTOJibCKHe o6pa3Ubi Mesocestoides , CKopee Bcero, He OTHOcnTcn k 
BHAy M. lineatus. 

3. MencAy ynoMaHyroit rpynnoit haghthhhbix o6pa3ifOB h rannoTHnoM 
M. canislagopodis H3 HcnaHAHH (KT232151 (Skimisson et al., 2016)) HaSmo- 
AaiOTcn pa3JiHHHn, cocTomiute b AByx TpaH3Hu,mix b nepBoit (T460C h G478A) 
h BTopoii (G543A h A566G) no3HiuDix TpunneTa h oahoh b TpeTbeii (T483C) 
no3raj;HH KOAOHa. J\jik pememra Bonpoca o xapaKTepe (JmjioreHeTHuecKHx ot- 
HomeHHH MencAy othmh BHAaMH h HaniHM o6pa3n,OM Heo6xoAHMO AaJibHeitmee 
H3yueHHe Ka k MOJieKyjrapHo-reHeTHuecKHx MapKepOB, TaK h Mop^onorHue- 
ckhx xapaKTepHCTHK Me30u,ecT0HAeH H3 MaraAaHCKOH o6ji. 
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SUMMARY 

The first data on the study of tetrathyridia of the genus Mesocestoides Vaillant, 1863 
(Cestoda, Cyclophyllidea, Mesocestoididae) from the red-backed vole Myodes rutilus (Pal- 
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las) from Magadan Province by molecular genetic methods are presented. The complete 
nucleotide sequence of the cytb mitochondrial gene and the partial sequence of the 12S 
rRNA gene Mesocestoides from the naturally infected host were obtained. The fragment of 
the nucleotide sequence of the 12S rRNA of the studied tetrathyridia is identical to those of 
GenBank, defined as M. lineatus (Goeze, 1782) from predatory mammals of Mongolia. 
The haplotypes of the 12S rRNA of Mesocestoides samples from the Magadan region and 
Mongolia, as well as the endemic species from Iceland M< canislagopodis (Krabbe, 1865) 
are in the same cluster. 
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